Dysregulation of hepatic superoxide dismutase, catalase and glutathione peroxidase in diabetes: response to insulin and antioxidant therapies.
Recent evidence suggests that impaired antioxidant status is involved in oxidative stress associated with diabetes. The main antioxidant enzymes include superoxide dismutase (SOD), catalase (CAT) and glutathione peroxidase (GPX). The aim of the present investigation was to evaluate the activities and protein expression of these antioxidant enzymes in streptozotocin-induced diabetes. Furthermore, the effects of insulin and antioxidant therapy alone and in combination were studied. Male Sprague-Dawley rats were rendered diabetic by streptozotocin administration and randomly assigned to untreated, insulin-treated, antioxidant (vitamin E and C)-treated and insulin plus antioxidant-treated groups. Normal rats fed either a regular diet or the antioxidant (vitamin E and C)-rich diet served as controls. The animals were observed for 4 weeks. Diabetic animals showed marked weight loss, decreased activities of Cu Zn SOD and CAT and normal GPX activity. Additionally, the expression of all antioxidant enzyme proteins was decreased in the diabetic rats compared to the untreated controls. Insulin therapy prevented weight loss and normalized the activities and protein expression of all antioxidant enzymes. Antioxidant therapy in the diabetic rats normalized Cu Zn SOD and GPX protein expression. Combined therapy with insulin and antioxidants normalized all measured antioxidant enzyme protein expression and activities. Thus diabetes-associated reductions in antioxidant enzymes can be ameliorated by insulin and/or antioxidant therapy.